a b s t r a c t
The properties of retrograde amnesia after damage to the hippocampus have been explicated with some success using a rat model of human medial temporal lobe amnesia. We review the results of this experimental work with rats focusing on several areas of consensus in this growing literature. We evaluate the theoretically significant hypothesis that hippocampal retrograde amnesia normally exhibits a temporal gradient, affecting recent, but sparing remote memories. Surprisingly, the evidence does not provide much support for the idea that there is a lengthy process of systems consolidation following a learning episode. Instead, recent and remote memories tend to be equally affected. The extent of damage to the hippocampus is a significant factor in this work since it is likely that spared hippocampal tissue can support at least partial memory retrieval. With extensive hippocampal damage gradients are flat or, in the case of memory tasks with flavour/odour retrieval cues, the retrograde amnesia covers a period of about 1-3 days. There is consistent evidence that at the time of learning the hippocampus interferes with or overshadows memory acquisition by other systems. This contributes to the breadth and severity of retrograde amnesia relative to anterograde amnesia in the rat. The fact that multiple, distributed learning episodes can overcome this overshadowing is consistent with a parallel dual-store theory or a Distributed Reinstatement Theory in which each learning episode triggers a short period of memory replay that provides a brief hippocampal-dependent systems consolidation.
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Retrograde amnesia (RA) is one of the central features of temporal lobe amnesia in humans. Milner and Penfield at the Montreal Neurological Institute were the first to describe RA as a symptom following selective medial temporal lobe resection. A patient (PB) in 1951 and a second (FC) a year later presented with anterograde amnesia (AA) after surgery, in addition, both exhibited partial RA. The pattern of RA they described was severe for recent memories, but it seemed to them that remote memories were relatively spared (Milner, 2005) . Moreover, a few years later Scoville and Milner (1957) described similar RA in patient H.M., which is undoubtedly the most well known and studied case of partial RA. This pattern of partial RA involving a disruption of recent memories and sparing of relatively more remote memories is termed a temporal gradient (equivalent disruption of recent and remote memory is term a flat gradient). In addition, it was noted that motor skills were unaffected. In the following years many more amnesics who had sustained bilateral medial temporal lobe damage were described, all of who displayed similar partial amnesia. At that time the affected presurgical interval covered by RA was estimated to be in the range of months to years (Milner, 1959; Penfield & Milner, 1958) . This is not the appropriate place to exhaustively review the key issues in human RA, but we note the following three issues that are of direct relevance to us.
First, the measurement of RA in humans has become progressively more refined. One can see a trend for increasing precision in the methods over the past 5 decades. Compare, for example Scoville and Milner (1957) with Squire, Slater, and Chace (1975) and with Gilboa et al. (2006) . There is a very wide range of estimates of the length of the pre-injury interval from which memories are lost. We notice a trend for the duration of this RA interval to lengthen in proportion to the increasing rigour in methods to measure it. For example, patient HM's RA interval initially was suggested to affect only the preceding few years. In subsequent studies this interval lengthened to involve two decades (Corkin, 2002) and in the most recent evaluation the investigators conclude that severe RA for autobiographical memories shows no temporal gradient (Steinvorth, Levine, & Corkin, 2005) . Indeed, our field may not have fully appreciated the fact that: "H.M. was unable to supply an episodic memory of his mother or his father-he could not narrate even one event that occurred at a specific time and place" (Corkin, 2002) .
